Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 



(11)Pubiication number : 09-074015 
(43)Date of publication of application : 18.03.1997 



(51)Int.CI. 



H01F 10/14 
H01F 1/34 
H01L 43/08 
HOI L 43/10 



(21 Application number : 07-345502 



(71 )Applicant 



OKADA MASUO 
TDK CORP 



(22)Date of filing : 



08.12.1995 



(72)Inventor : 



OKADA MASUO 
IMURA MASAAKI 



MATSUOKA MASARU 
YODOGAWA MASATADA 



(30)Priority 

Priority number : 07188108 Priority date : 30.06.1995 Priority country : JP 



(54) MAGNETORESISTANCE EFFECT COMPOSITION AND MAGNETO RESISTANCE EFFECT 
ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magentoresistance effect composition which can be 
manufactured easily and which shows a large Mr ratio at room temperature or about even if it is 
in a state of a film or bulk and also provide a magnetoresistance effect element using this 



SOLUTION: This a magnetoresistance effect composition which has such a composition as 
shown by a formula I (REI-a-bRIaRIIb)XxMnl ~cMc03 and a formula II (RE1-d-eNadRIIe)xMn1- 
cMc03. (In the formulas I and II, RE is one or more rare earth elements including Y, Rl is one or 
more elements out of Li, K, Rb, Cs, Ag, Hg, and Tl or one or more elements out of these plus 
Na, RII is one or more elements out of Be, Mg, Ca, Sr, Ba, Pb, Cd, B, Al, Ga, In, and Bi, M is one 
or more elements out of Ni, Co, Cr ( Ti. V, Fe, Cu, Zn, Zr, Nb, Mo, Ta, W, Si, Ge, Sn, As, and Sb. 
0<a<0.5. 0<b<0.5, a+b<1, 0<c<0.5, 0<d<0.5, 0<e<0.5, d+e<1. 0.5<x<2.0). 
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(57) [Rft] 

[JBifc^K] 5« I (R £ ..... R 1 a R r \ ) . M 

SlI (R E Na, R XI . ) . Mn^c M £ O, 

(iSHsCiteJccxanccte^r. R E ttY*£t*#±« 
7BROiafcLh. R l ULi, K, Rb, Cs k Ag, 
Hff*J<tCXTlC01iieLbr*&*, cn6<z>i«jy± 
Sr&tfOCNa, R n »Be, Mgr. Ca, Sr. Ba, 
Pb k Cd, B 4 AK Ga, I nfcWB 
_L MfcfcNi, Co, Cr ( Ti, V, Fe, Cu, Z 
n s Zr, Nb. Mo, Ta, W, Si. Ge, Sn, 
AsW^SbOllHl-CAD, 0<a^0, 5, 0 
^b^O. 5, a + b < 1 , O^c^O. 5, 0 < d ^ 
0. 5, 0<e£0. 5, d + e < K 0. b<x< 



1 

5£ I ( R E R 1 , R r \ ) „ Mn a _ c M c 0 3 

<±t>l«* R 1 BLi, K, Rb, Cs, Ag, Hg 
4tfJ;t>T 1 <tt> 1 Li, K, R 

b, Cs, Ag, HgfeJ:O f TiayJ>ft<ifeliJ(3:6 
^CNat^^ R n «Be, Mg, Ca, Sr, B 
a, Pb, Cd, B, Al, Ga, InWO'Bi®^ 
tt<tfciat*D, MttNi, Co, Cr, Ti, 
V v Fe, Cu, Zn, Zr, Nb 4 Mo, Ta, W, 
Si, Ge, Sn, A s WO'S bQ^< H 1ST' 
*0, a, b, c*J±Ofxtt*iH:b**«t>L/. 
0<a^0. 5, 
O^b^O. 5, 
a+ b< 1 , 
O^c^O. 5, 
0. 5^x^2. 0 

[i»^TB2 ] R 1 **Kr**»#» 1 ©»«ffitnSS* 
IEJ5&K. 

[»*3H3] R 1 ^K, Li, Na, RbfeiUCs 
l O^&f^Attfi&ft. 

5&EI (R £ a . d -. Na d R : \ ) „ Miix.c M £ 
(±S5S5lltc*jl*r v R fc ttY€r^*±ffl7E3R(D^ft 
<i4>l«"CA0, R IX «Be, Mg, Ca, Sr, B 
a, Pb, Cd, B, Al, Ga, I nfeJctFB i <D'P 

£i>lWX$>t), M«Ni, Co, Cr, Ti, 
V, F e, Cu, Zn, Zr, Nb, Mo, Ta, W, 
Si. Ge, Sn, A s fc<£tfS b<£>4>& < t & 1 «r 

0<d^0. 5, 

0<e^0. 5, 
d + e< 1 , 

0^ c ^ 0. 5, 
0. 5^x^2. 0 

[»3WI 5 ) R £ #4>tt <ifcLa 4£trit3£5 1 - 

[»*B6] R n ^Ca, Sr, Ba, PbfccfctfC 

d ©d>tt < £ i «t*&8I3R3s i - 5 (D^rn&om 
i - 7 ©^Tn^(o^jstfias(raia3t«jo 



(2) #H¥9 - 7 4 0 1 5 
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[0 0 0 1 ] 
[0 0 0 2] 

Sit <k r ffitafiltf J? ft -5 4 S*tt«ai«tS 
( Anisotropic Maqneto-Resi stance ) <tl>5„ — jj s 

tt&cmL^^z^tmmzm^mmm < Giant 

Magneto-Resistance : t(T, GMR) <tC^ 0 CCDi: 

[0 0 0 4] C <?)<£ 5 KAT&^MCDffim&immfrC 

Rfco^-CK, EffiflfiBIKftEE 1 0 kOe(Dff#, C«iS2fal> 
fcLa,. 72 Ca 0 . IS MnO J fI^2 2 0Kf1fitfi5 
30 0%<D»»aaS* (tlT, MRtfc) «5^rci*J«6S 
[ K.Chahara,T.0hno,M.Kasai and Y.Kozono:A 
ppl . Phys . Lett . , 63(14) (1993)1990 ] (J^T\ ifcUR 

A) a £/c, La 2/3 Ba WJ Mn0 3 WK^Sfirft 
6 0%©MRJ:b*^*rc:i*S«*3nr^S [ R.von H 
elmolt.J.Wecker.B.Holzapfel ( L.Schultz and K.Samwe 
r: Phys. Rev. Lett. ,71 (14) (1993) 2 331] (tiT, 

B) o 3 Ep»HKIH»a6 0 kOe<Di^, La a . 67 
Ca 0 . 3J MnO 3 W7 7K#ifi"C 1 2 7 0 0 0 %<D 
MRtb*^-?£tmm$tlX^Z> [ S.Jin,M.McCorMa 

40 ck,T.H.Tiefel and R.Ramesh: J .Appl .Phys 76(10) (199 
4)6929] XIK-C) . tO£*>t£s<V-?Xi3j Y 

mtUtmz, SSaitrJWftTftSLaMnO, COL 
a(D— g^Ca^B a ft^(D2ffi(7)r^^ y±S[^jRr 

[0 0 0 5 3 

r, ^ra(ii<wjtiM*4fia!ir*. l^4>, tn 

50 ?>fcSa{=tSrttMRtb^^S<&^TL/*5 0 SH^f 



C3) 

3 

ffir;fc#feMRJ:b*>SU Lfrb, If JBtftiWrtttt < 
[0 0 0 6] «JfcWS»r, BHttsJ: 

[0 0 0 7] 

[R«*Rft-rSfctf>©*K] C<D<fc5feaW&i, TIB 

(i) - o) ©^rtifrofliaKioatfESh*. io 
(1) 

3£l (R £ w.-b R 1 a R rr b ), Mn^e M c 0 3 

(iiaaiKifc^r, r e BY**wfcfcseaRcDii>a 

<£fel«, R 1 liLi, K, Rb, Cs, Ag, Hg 

te<fcCXT 1 ©d>fe< £fe iat*^ Li, K, R 

b, Cs, Ag, Hg*jJ:CJ c Tl©d>ft<ifcl«tt6 

OTCNaT?£>0, R H »Be, Ms, Ca, Sr. B 

a, Pb, Cd, B, A 1 „ Ga, I nfccfcO'B i <D'J> 

fe<±felfflr&0, MttN i , Co, Cr, Ti, 

V, Fe, Cu, Zn, Zr, Nb, Mo, Ta, W, 20 

Si, Ge, Sn, A s fe£&S b©4>fe < £ fe 1 IT 

&9> a, b, cteJ:tfxra*/Uib***:bU 

0<a^0, 5 V 

O^b^O. 5. 

a+b< 1 , 

O^c^O. 5 6 

0. 5^x^2. 0 

(2 ) R 1 #KT'£6±ta ( 1 ) OD®&Sft^ffij£ 30 

(3)R* Li, Na, R bteJrtfC s ©<J>ft < 

£fe lfTCfcO. J)nR n ^S rT*&£±ia 

(4) 

5$II (R £ 1 . d -, Na, R 11 . ) „ Mnx.c M c 0 3 

<ifel«T?*0, R XI «Be % Mg, Ca, Sr, B 
a, Pb, Cd, B. Al, Ga, I n <fc B i 0M> 
fe< <tfe liTC&O, MG£N i , Co, Cr t Ti v 40 
V, Fe, Cu, Zn, Zr, Nb, Mo, Ta, W, 
Si. Ge, Sn, A s *5j:VS b ©4>fe < <b 1 it 
*9> d, e, cfcJrtfx«*Mb**g|:bU 
0<d^0. 5, 
0<e^0. 5, 
d+ e< 1 , 
0 £ c ^ 0 . 5, 
0. 5^x^2, 0 

*Jo 50 
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(5) R E #4>fe< £feL a£^frJhia ( 1 ) - (4) 

(6) R n ^Ca, Sr, Ba, PbfcitfCd©^ 

< t fe i fflT?&£±fa ( i ) - ( 5 ) ©^-rft3&»©«» 

(7) ifR-casige (i ) - (6) ©ir>-rn^oas« 

(8) -< a H«fflcott«*dtf-h8B ( 1 ) - 

( 7 ) cD^rn^o^ffij^sffi^o 

( 9 ) ±e ( i ) - < 8 ) v^iFftfrom^mm^m 

[0 0 0 8] 

[fffflfcJ:^*] fit*, LaMn0 3 ^UZfXijj 

[0 0 0 9] #JS«rtt JJBS I i ur^TJ; 
La^c7)^-±^7t:SO-g|3^, TJ^'J^ISff^R 
« rflBftrssiP, £6&c, r;i>*'j±SS^£«7c*^R 

nic fc t > t fe isrA # m r Jt #w 6 n s 0 

[0010]^fc ±IBS;iIiLr^TJ:^CC, Lai 
©^±®7c^co-gi5^ N a rg&ir £ c £ CC J: o r fe , 

f#6h5^ *fe^*feMRtb*Sf#&ti4S 

Rtt^fctiSJ^tci"*. 
[0011] tc«, ±B*KAE«©iflflS»rtt, 
2 2 OK, 10 kOe*Ctttt5 0 %4}*tfcMRtb#*a6 

Jrcc>*#, sswar©MRibJi3a«snr^fe^« 
*»M#6<Z>m)JK:J:ti«, ^ACDffl^ (La-Mn 
-OSfcCafcW£«§JJ0U R 1 

fttcafflufc*^ a»-c©MRjttt#K/hs<feo 

[ 0 0 1 2 ] tit, ±EXKBEtt©«U««jr«, 3 0 
0Kr»6 0%©MRj±£^bTl>£#\ CftttffR© 

Mn -O^tCB a/ttt£3SJjnu R 1 KjBflWJ*) *a* 
;U^WCj([fflbfc»^, S»r©MRi:t»/hS < feoT 
L^5 0 fe*j, »2t5*llC!)*»WilSIt;i8ffiSK 
(15 kOe) CDi*<OMRit*S:iRB©FIC.3^6H* 

■^KCi, Cft£±[II£MRlt;W#6ft£ s , 
[ 0 0 1 3 ] ±fa5:^C©ffl^ftr«, 7 7 Kt 

eo kDeenJjp^ccA^feMRib^fenri^^, 
■c©MRJt«ia»snri»fei>. u^fe, c©tta?ftfe 

S:iKA©fc0<tra««:La-Mn-O*fcC aA:W*» 

mb. r 1 Basani/r^fe^fc*, ^;u^f*T©MRtb 



5 

til 0%HRfl<4^<feotl*^ o ft4b\ £iSA; 
C<DFIC.5«£, La D . i5 Cao. J5 Sr 0 ..,Mna 7 
4)l&tfi, 3 1 3K6C*Jl*r»IHfcSl. 75T (1 
7. 5 kOe) TMR=5 l%*^C£#Ett3ftTl> 
C©5 l%il^«tt»»EnW«W)«KRH £S 

^(DffiKRo £r2S*SUC l/TAR/R, rit»T^i3 4 

[0014] S.Sundar Manoharan.N.Y.Vasanthac 

ha rya , an d M . S . Heqde : J . Appl . phys . 76 (6) (1994) 3923 10 

(£TF\ $MD) CCtt, La,,, Pb 0 . 4 Mn0 3 {gjffi 
fCfc^T. 3 0 0Kt70 kOe©i*4 0%©MRJt# 

mmmtmcmmm (15 koe) o£*©MRjt*x 

[00 15] M.KXubkin.T.M.Perekalina.A.V.By 
kov.and V.AXhubarenko:Phys. Solid State 35(6) (199 
3)728 (WT, XKE) 5Ctt, La,., Na D . a MnO a 20 

WSlKCfc^T, 3 0 0KT?2 0 kOe(D<b^l5% 
(DMRtt^nhtl^Ctmm^tlX^^ (FIG. 1# 
M) o COSOtmTfc*, 3 0 OKCCfctt£MRIt#« 

^<D^ffiffl4EJC«IWSffi (15 kOe) rOMRtbte 

P^X^Ci:-oTf#6tl^i^ a B H i$T1S, La-Mn-0 
^CCNa/c^^^JOUrR ir ^^ttR>^^li^ (La 30 
o. 83 3 Na 0 .a 67 MnO, ) 3 0 0K, 15 kOe 

-CCDM R Jttt 8 % tc jf tt I i„ 
[0016] 

[0017] *»IB©^^B«|*afl5»tt, T1Bj£ i 
[0018] 

S5I (R E a~ a ~ b R 1 a R'\ >* Mm_ c M c 0 3 
[0019] ±I3S I CC*$t>T, R E ttY£#frffi±S 40 
7E3R(Dd>tt < 4 1 T Y, La, Ce, P 
r, Nd, Sm, Eu, Gd. Tb, Dy, Ho, E 
r, Tm, YbfcJ:tfLu(D*i>£< 4& lit^, ff 
JKttLa, P r4a^tfNd©^&< 4fc 
0, S6«C»*KiiLaT»5. R £ **2«« 

[0 0 2 0 ] ±i55£HCtei,vr v R 1 KL i , K, R 
b, Cs k Agr, HefcJrtfT 1 CDd>&< 4 llr* 

Li, K. Rb, Cs, As. HgWTKD 50 
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'Ptj:< kh imU^mcN slT&Z> 0 Li, K, Rb, 
Cs, Ag, H g fecfcC^T 1 (0 5 %V{£Ky Li, N 
a, RbteitfC s<Dd>fc< 4fc 1«##*L< . K# 
Li, Na, Rbte±tfCs©d>&< 4 

6/c^^R 1I ^^PT^C4^^^< % R 1 1 4 S 
< TWfc», R 1 1 *8SJjDUfti»i»£fcB:R 

<, Na«ffll^^ci^i;^^ll^ 
[0 0 2 1] ±SESI fcfelvt, R r MiBe, Mg, C 
a, S r , Ba, Pb, Cd, B, A 1 , Ga, In*J 
<fcS>*B i ©*J>ft< 4fc i?Sb< ttCa % s 

r, Ba, Pbfc<tO'Cd(DM<ifellT*l J: 
D*?SU< BS rfci^B atD4>&< 4& 1 

r 1 1 -^<0±»*©fca>ccie*«:jEcr8sai 

[0 0 2 2 ] ±1330 I OCfctrC. MttN i, Co, C 
r, Ti, V, Fe, Cu, Zn, Zr, Nb, Mo, 
Ta, W, Si, Ge, Sn, A s fcJctfS b (D'ptj; < 
jff*0<ttNi, CofcitfC r©4> 
&<ifel»C*fJ. ^d«KttCrt$)^ M 

[002 3] ±E3tI tcbtvc. a , b, cteJz&xU 
*:Jl/Jt**SttoU 
0<a^0. 5, 
O^b^O. 5, 
a+ b< 1 , 
O^c^O. 5, 
0. 5^x^2. 0 
*f^L<« 
0. 1 ^a^O. 4. 
O^b^O. 4, 
a+ b ^ 0. 5, 
O^c^O. 2,' 
0. 75^x^1. 5 

X*h& a asW/hS-T* -5 4MRJt3»/jNS< ttoT LS 
l\ a#**1-*S£Ha^«»K»<a:orb* 

^ 0 b^#-rars4MRtk^/hs<&^rt*5. r 

Rtb4ff^/^«:, b^O. 0 5eLh4TSC43MfiF* 
L ^ o c^Tfii + ^U- *3&*iS O^Cot ^rM r 
(DM R ib^^ ^<^^tl^ s x a*/J^ T cf 6 4 M n 
a 0 3 £J3S#T£>£ (R £ f R 1 , 

R 11 ) Mn0 3 *{b^!»©(ta»«*iffi<ttD, MRhh 



(5) 
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0, &£**#rau MRJt#/h3<fcoTl,S5. 
[0 0 2 4] *»WB, TESlir*t>3 tiSfflfiRCDfiK 

[0 0 2 5] 

5SlI (R E a -d- Na d R ir e ) , Mnx.c M c 0 3 
[0 0 2 6 ] ±E3illtt::bl>T, R E , R 1 'te^Mft 

[0 0 2 7] ±iE5£llK::fel>T\ dtoctV e tt*JWt¥ 

0<d^0. 5, 10 
0<e^0. 5 
d + e < 1 , 

0. 0 5 ^ d^ 0. 2 5, 
0. 05^e^0. 25 
d+ e^O. 5, 

*ttMRifc*s»6*itt<tt»K e3&s*arTSfS<tMRJt 20 

[0 0 2 8] ±IB5£ I *J JrOWlirtt. M n + M&£*jT 
^0<D^;H:b^ 3 <h^^>Tl^^, ffl;ti*2. 8-3. 

2 eaw>ttiir«* vx^x .<t i>. 

[0 0 2 9] *^CDI5SIRStS^*ffl^gJB, ^u:/X 
[0 0 3 0] ^^cD^»ffita?Mffi^«, Ktt. ^ 40 

rn«j:i» D ^miommtzm^tcyiRm* t bx 

tt, W*.tf, MR-nvF, MRt>f v vOP*>, 

zmmxtDtimt&gmx&z,. ^^mmmn , 

^ KOfijg&WB^tiS. 5p 
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[0 0 3 1 ] ^fc, *^0»affi!SJ6*3Hffi!B!<D»J6 
[0 0 3 2 ] /t;u^«©«*ffifSJ6»aflS!ft^, s&ffiffi 

[0033] c©** mmmnm&fmo 

L/C, HJ»«WC[«5Rfta^UriS«L/, »6ft7dK#5 

^mmwmztitei^K am, 1000-1500 
°cr 2 - 2 0 ^iwaaaa«*rft«j:i*. 
[ 0 0 3 4 ] ttte. »^r»abfc«K-*>»tt(C«tt^ 

c©M*SteS-rti«, MRJt<DJ:9;fc#&KtfcJ!> 

[0035] c 5 &c itii utcmnminmm 

5 0 Htm SS"C*5C<i:*Sff*bK 
[0 0 3 6] RttO^ffiSaSSfflfiJt**!!^ 

[o 03 7] mmmmtbxu, a 

X ,S 9 £ u - r y U ^ 3 £ ^JJ g ^ 

tf. (lOO)MgO, (001) SrTiO 

3 , ( 1 0 0 ) L a A 1 O* «Ci', 0 0- 

7 5 0°Cfig, X^^^JAr+O, ^Xe + O 
a . N 2 0^i\ O z frmZQ. 1-5 5 OmTorrfIS 

<t"rsc<k*«»*ui*. a*, f&m®fci&m<£fccxm 

^tfl^o/t $ B^ccKffi 3 n*r, sa^tt^m^ t & * 
i5Hrsg^r^tf<fci^i, mw. 10-10000 

nrSSv S?*0<ttl 0 0-1 0 0 0 nrrfflg <b ir Z> 0 
[0038] 

[»!] *»W©A#»*»fff*^l/, 

[0 0 3 9] <f!5&#ij 1 : ^iU^#>ffl*JiKf4i LTR 
e »jb«J, R 1 KBffi, R 1 1 i%M^L, Wt-*>*t>. M 

fm^^y'^^r^mx^m u/c Q 



( 1 O rmiX 3 . 8 mmX 2 mm) ^CJPZ 0 , ^£>±Lfi 
<D4SmicmO. 9mmmXA g£3 o o°cn Oftffl 

[0 04 1] Stf^^OJtfiKiHS^KlJcOa'JS* 

(R 
(R 



C6) 

v 



-740 15 
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U 

MRit- I 100 (Px -p 0 ) /p, I [%] 
[0 04 2] 



[«i : 

i— > R 1 • R 1 1 »> ) Mn0 3 
i- fl - Na.. R", ) MnOi 
(R l KlJ:*tttt) 



No. 




mm. \jm-f~iC) 


R 1 1 


MRit 
(96) 


1 0 1 




Lath 67 


-+* 


Ca0,33 


0. 


7 


1 0 2 


uasa 


La0.67 


— ** 


S r0.33 


5. 


7 


1 0 3 


UUfi) 


LaO. 67 


-** 


B a0.33 


9. 


5 


1 04 




La0.65 


L 10.10 


Sr0.25 


1 1 . 


2 


1 0 5 




LaO. 72 


N a 0.03* 


S r0.25 


1.0, 


9 


1 06 




LaO. 85 


NaQ.10 


Sr0.05 


1 1 » 


1 


107 




La0.65 


NaO.10 


S r0.25 


1 2. 


9 


1 08 




LaO. 45 


NaO. 30* 


S r0.25 


1 0. 


6 


109 




La0.83 


K0.10Na0.07 




1 6. 


7 


1 1 0 




LaO. 83 


KO.l T 10.07 




1 8. 


0 


1 1 1 




La0.95 


KO. 05* 




1 1 . 


0 


1 1 2 




LaO. 83 


K0.17 




22. 


3 


1 1 3 




LaO. 67 


KO. 33 




1 3. 


4 


1 1 4 


(1*8) La 0,33 


K0.67** 




7. 


5 


1 1 5 




LaO. 65 


K0.10 


SrO.25 


1 5. 


0 


1 1 6 




LaO. 65 


RbO.10 


SrO.25 


3 2. 


5 


1 1 7 




LaO. 65 


CsO.10 


SrO.25 


1 1 . 


8 


1 1 8 




LaO. 83 


AgO. 17 




1 7. 


2 


1 1 9 




LaO. 83 


Hg0.17 




1 6. 


8 


1 20 




LaO. 83 


T 1 0. 17 




1 5. 


0 



[0 043] 



40 [«2] 
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11 12 



(R« 

No. 


<R"fc.fc&JtlM 
R E R l R" 
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